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ABSTRACT 

A study of eight adult chronic aphasic patients' 
comprehension of sentences and pictures in which comparisons of time 
and space were crucial was designed to assess A. R. Luria's approach 
to designing comprehension test tasks. Tba investigation required 
patients, with lesions of varying size a.d location, to determine 
whether a sentence expressing temporal or spatial relations or a 
physical comparison corresponded to a picture presented with it. It 
was found that comparatives were easiest for the patients to 
understand, while spatial relations were more difficult, and the 
temporal relations expressed in the items were almost impossible for 
the patients to handle. It is concluded that Luria's writings about 
semantic aphasia and the processing of sentences expressing 
relationships should be modified, because in this study all aphasics, 
regardless of lesion site, were especially impaired on sentences 
where grammar governs syntax and grammatical markers are clearly 
abstract. According to Luria's theory, the patients' responses should 
have varied according to lesion site. It is suggested that Luria 
comes close to contradicting himself in proposing that one brain 
region should be more important than others in processing relatively 
complex sentences. (MSE) 
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SEMANTIC APHASIA AND LURIA'S NEUROLINGUISTIC MODEL 

oo 

qq Birgitta Johnten 

University of Uppsala 

OO 

S ^ i. INTRODUCTION 
OJ 

C3 In a research project on assessment of aphasia different types of test tasks are 
Lli evaluated with regard to their diagnostic value. A diagnostically valuable test task 
should ideally to. 

- reveal possible deficits 

- differentiate between different types of aphasia 

- provide the basis for the setting up of a rehabilitation programme. 

The present project includes test tasks using the dichotic listening technique and the 
visual half field technique but also conventional types of tasks i.e. spontaneous 
speech, repetition, naming, sentence and story comprehension. This paper only deals 
with the sentence comprehension task. 

When constructing the sentences for the sentence comprehension task I was 
influenced by Luritfs writings on this type of items (Luria 1976). That is why I paid 
special attention to items expressing Iogicai*grammatical relations. I followed 
Luria* own examples and used sentences expressing comparative relations like 
digger/smaller than" and temporal relations as in the sentence "He went shopping 
after he had washed the dishes* What was he doing f \ntV. According to Luria this 
type of sentences is extremely difficult or impossible for patients with semantic 
aphasia to handle. 
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2. SEMANTIC APHASIA 

Semantic aphasia will follow a lesion 
occipital cortex. 

"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 
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Of these symptom* Lurie emphasizes the problems with understanding and um 
of complex grammatical constructions and tha instability of laxicon although 
undarsUnding of isolatad words far exceeds tha ability to handle complex grammar. 
Luria refers to e basic difficulty in performing spatial analysis of language. Tha 
lesioned zones (see Fig. 1) era indispensable for e complete analysis of incoming 
external information. These zones "combine successively orriving visual, tactile, 
auditory and vestibular stimuli into e single simultaneous scheme, i.e., they cerry 
out the simultaneous (spatial) synthesis of this information" (Luria 197& 196). For 
verbel materiel this means "fitting incoming lexical elements into e single 
simultaneously eurvoyeble logical-orammatical (quasi-spatial) structure" OocxitQ. 



3. METHOD 
3.1. Patients 



Flow I. Aporoximete siU of leeion In semantic epheaU as suogeeted by Luria- 



Tha syndrome of semantic aphasia la described by Luria (1976, 1900) eccorolng 
to tha patients* teat pecformenca as foilowot 

• fluent aoontaneous speech with ward finding problems and verbal 



In dialogue there era problems with tha understanding jf complex 
grornmeticol constructions and especially those expressing logical- 
gremmeticeJ reletione 

repetition of single words and simple p r ess s i In unaffected but complex 
phrase eio elmoet impossible 

naming la difficult and givee rise to verbel paraphasia*. Prompting helps, 
reading la difficult. Tha patient cannot understand complex ph ra se s . Soma 
petienU cannot get the words unless they try e letter by letter strategy. 
In writing there are problems associating the phonemes with the 
) visual symbols, graphemes. 



In my own project which hes e esse study design I neve 8 petients, 4 men end 4 
women. Their lesions differ in etiology end location. The lesions are et least three 
years old end coneeojuenUy In a chronic state. (Etiology and lesion for each patient la 
shown below. Figs. 5-12.) 

Tha patients heve all bean tested with different types of tasks and the 
traditional aphasia m is ss m i n t wee videotaped. The evaluation of these tests will not 
be dlecueeed hero. We will deal only with the sentence comprehension teak. 

3.2. 



Some of the sentences were always presented together with e picture. 
Exemples of this kind of sentence era the f oUowingt 

A. THIS IS THE ELDER SISTER AND HER LITTLE BROTHER, 
a THE CAR IS SMALLER THAN THE BALL. 
THE CHAIR IS BIGGER THAN THE TABLE. 

The sentence could be right or wrong In relation to the picture end the petients 
to answer "yes" or "no" In reply to the statement given. 
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Flout* i. PicturatfMMmwithMnUneaA. 
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Figure 3, Examples of pk*um shown with type B sentences. 



Other typos of sentence* are theest 

a MY FATHER'S SON IS MY BROTHER. RIGHT OR WRONG? 
CX rC WENT 8H0PPIMC AFTER HE HAD WASHED THE DISHES. WHAT WAS 
rC OOMGHRST? 



The letter type of sentence (D) inquire* more then yet/no- entwer and patient* 
without oral speech ara of farad pictures for a pointing response. 

At a control thara ara also tan tercet such mi 

E. FIRST HE WENT SHOPPING AND THEN HE WASHED THE DISHES. WHAT 
WAS HE DOING FIRST? 





OSKELi* Picture* ehown with aantanca of type D and E for pointing reaponaa. 

In all sentences I have uead simple well-known words in order to etreet the 
grammatical structure and not the lexicon. The testing procedure wee characterized 
by Lurie«s philceophy about aphasia aessesmsnt. This means that test items are not 
only given and the result scored but there ie e kind of dialogue between therapist 
and patient about the items and it Is the outcome of this dialogue that determines 
scoring and not the very first answer from the patient* Even the patient is supposed 
to loam something about his language capacity during assessment* Doing it this way 
we used about 10 mf.iutes for 15 sentences for this teat. 

The patients' ability to handle rpetlei relations oxpreosed by prepositions was 
tested through the Token Test whose part V contains such items. 
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4* RESULTS 

Table I shows the results summarized in plus or minus signs. The phis sign means 
thai all eentencee war* correctly undsrsiood or that the petlent felled the first one 
whsn • nsw typo of a antence was Introduced. Somo potionU nood what might bo 
tormod soft start 1 whan facing nsw tasks and evaluation of cognitiva flexibility 
was of aacondary interest hara. Tha brackets msan that tha patiant waa ablo to 
understand tha santanca with minimal halp from tha administrator of tha tast. 



Tabla U Par formanca on santanca co mprahan s lon task for 8 pa ti ants. 





AK 


EG 


HL 


SN 




HA 


NG 


LA 


Tha aldar a! star and 
har iittla brothar 










♦ 


<♦> 






— Jbiggar than..* 








♦ 




♦ 




♦ 


My father* son is 
my brothar 








♦ 


♦ 


♦ 






Ha ~ aftar ha 
had 

What dW ha do first? 








♦ 










First ho ~ and than 
What did ha do first? 






♦ 


♦ 


♦ 




♦ 


♦ 



BrackaU ( ) Indicate that tha patiant .waded somo halp to succsad with tha task. 



It can ba aaan that all patianU except SN wars impaired. Patiant SN has a right 
hamlaptiara laslon and no aphaalc probla.. w. 




riouraj. PL SN, mala, age 64. Hamorrhaga(s) at aga 60 (and 61?). Laslon tracad 
from CT scans* 



Ona of tha patiant*, NG, had problems with ail tha I tarns. She has s large left 
hemisphere lesion. 




FJoure6. Pt. NG, female, aga 55. Op* hemorrhage at aga 34. Laslon traced from 
CT scans, 



Patiant EG*s results ware similar to NCs although ha is slightly batter. Ha haa 
right hemisphere lesions with aphasia although ha haa always bean a rio^t-hendar. 
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n a ur *?> EG t m^*t oga 64. Op. hMd trauma at aga 55, Laaion trao^ from CT 



Tha raauit* of AK and LA wars nthw similar. Thay both manogad tha aantancaa 
with adjacUvat axprasslng ona relation but failad on tha aantancaa whara tha 
grammar of syntax la crucial for unoarstanding. Thair lations, howavsr, dif far with 
raapact to sita and atlology although thara U overlapping of laaion location. 
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noura9. PL LA, female, age 36. Hamorrhaga at age 30. Laaion tracaa from CT 
acans. 



PaUanU HL and HA had similar results although thay naadad soma halp with 
diffarant types of aantancaa (Indicsted by brackau In Tabla I). Thair lasions era 
certainly not identical but thara U a great daal of ovarlap as ragards laaion location. 
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ngujjf, PU AK, mala, aga 42. Infarction at ag* 59. Laaion tracd from CT 
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Figura 10 . PL HL. mala, aga 41. InfarcUonCs) at aga 33 (and 35?). Laaion tracad 
from CT i 
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Figure U . Pt. HA, female, age 64. Op. tumor at ago 51. Lesion traced from CT 
team. 



Patient BE, finally, had problem* with comparative! Ilka "•mailer/bigger" and 
temporal relatione ae axpreeeed in Type D In sentences. She he* a leeion along the 
central sulcus including Brace's area. 



Tabl^Jl. Performance on the Token Test, pert V, which includes 6 Items with 
prepositions. 





Totel scora 


Dmnmit inn. 


AK 


6/21 


*/6 


EG 






HL 


9/21 


5/6 


SN 


17/21 


6/6 


ae 


6/21 


6/6 


HA 


18/21 


6/6 


NG 


5/21 


3/6 


LA 


12/21 


5/6 



To summarize, compere t Ives ware easiest for the petlent* to understand while 
spetiel reletione ware more difficult end temporal relations, expressed as they were 
in the Items used In this study, were elmost Impossible to handle. 



5* DISCUSSION 




Figure 12 . Pt. BE, female, age 64. Infarction at age 59. Lesion traced from CT 
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Only two patients* SN (non-aphasic) and HA, peaaed the prepositional items of 
the Token Test without trouble. As can be seen from Table IS they also had the 
highest total score on pert V. 
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The conclusion from these dete can only be that Lurie's writings about semantic 
aphasia and the processing 0 f sentences expressing relets have to be modified. 
The sentences used In this study are exactly comper«bIe to Lurie's own examples and 
ell the epheslc patients Irrespective of lesion site were Impelred especially on 
sentences where grammar governs synUx. In these sentence* the grammatical 
markers ere cleerly abstract. 

In sentences of Type A end B (elder/bigger/smaller) you may easily picture the 
different concepts for yourself end comperetives like "bigger* end "smaller" might 
be processed like lexlcel units end In the word order given. However, in sentences 
like Type O (HE WENT SHOPPING AFTER HE HAD WASHED THE DISHES) it ie not 
sufficient to understand "ahepping" and "wash the dishes" because the words M eftsr 
he hod" are of greet importance and moreover, tl.ey -destroy" syntex which has to 
be understood "beckwards". This kind of temporal relation was difficult for all the 
aphasic patients. 
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The understanding of spatial relationship through prepositions is hard to 
evaluate from this study. According to results of the Token Test all the aphasics 
except HA had some difficulties with the understanding of prepositions. Only HA 
performed without errors but, on the other hand, none of the patients feiled on all 
items. It is possible that some patients found the lexicel unit* of the sentences (c g. 
"black circle, white rectangle 11 ) slightly unfamiliar end thus herd to understand. This 
would leed to poor performance on this task. As already mentioned, the sentences of 
my own test only contain highly familiar words. 

In 1960 Hiar at el . published an article entitled "Semantic aphasia: A neglected 
entity*. They presented three cases diagnosed as semantic aphasics. Hiar et el . 
emphasized that all three cases were impaired in their understanding of 
grammatically complex constructions and that they had been especially examined 
with regard to the understanding of sentences expressing different kinds of 
relations. 

Hiar et el . found that the patients* understanding of comparatives was good. 
This result ie supported by the study in this paper. Luria postulated that the 
understanding of comparative is impaired in semantic aphasia. Hier*s findings do 
not support Luria in this respect* Understanding of passive sentences and sentences 
expressing spatial and temporal relations was impaired in Hior*s patients. 

Of the three patients in Hiar*s study one had bilateral lesions end *t seems 
unwise to refer to such a case. The only date on IMon location for the remaining 
two caees are early CT scans from the first week after stroke (infarction). These 
scans show lesions of about the same area as Luria suggested for semantic aphasia. 
It is far from likely* however, that the lesion area is reliably shown in the first week 
efter e stroke. 

Even though Hier*s data seem to confirm Luriafs description of semantic aphasia 
symptomatology and lesion location (at laest for two of the patients) it is e serious 
shortcoming that patients with different lesion location and different aphasic 
tyndromesheve not been given the same teaks. 

In several works Luria presented what might be called e neuroiinguistic model 
baaed on e more general neuropsychological model. His ideas about brain-language 
relationship are often described in dose connection with clinical findings (Luria 
1970, 197*, 1980). 

Luria emphasized that ell mental operations are the result of e functional 
system where different parts of CMS are contributing to different aspects (or 
qualities) of mental activity. When referring to lenguege behaviour he made a 
front/beck dichotomy where the anterior part of the brain was thought of as being 
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responsible for syntagma tic organization of language end the posterior part for 
paradigmatic organization. Syntagma tic organization should be seen as the 
application to language of an underlying basic psychological ability for the 
programming, regulation and verification of behaviour. Paradigmatic organization 
reflects an underlying basic psychological ability fcr integration and spatial analysis 
of incoming information. Lurie claimed that complex grammatical structures end 
e^pecielly those expressing relotions, which certeinly have a "spatial" quality, ere 
mainly dependent upon intact posterior tertiary areas of the left hemisphere. 

Although Lurie strongly emphasized that language behaviour always requires 
syntegmotlc as well es paradigmatic organization he claimed that e qualitative 
analysis of aphasic language can reveal which aspect of language organization has 
been most impaired. When describing different aphasia syndromes Luria used 
concrete examples of test performance to show how different syndromes effect 
different aspects of language. As regards semantic aphasia the present study shows 
that understanding of sentences expressing relations was impaired in ell aphasics 
irrespective of lesion site. Perhaps a more refined analysis of the performance could 
reveal Interindividuel differencies. It is hard to believe, however, thnt any specific 
brain area could be of specie! importance for understanding of such e complex 
sentence es TC WENT SHOPPING AFTER HE HAD WASHED THE DISHES-. It 
seems more likely that syntagmatic end paradigmatic processing must be almost 
equally involved. It is in e wey contrary to Lurto*s own writings about brein lenguege 
relationships that one brain area (or region) should be more important than others 
for processing of such complex grammatical structures. The only reasonable 
dichotomy concerning brain function in this cese could be e left/right one. Most 
probably it wes for educational reasons that Luria mode the descriptions of his 
aphasia syndromes so clear-cut that he comes dose to the position of e true 
localizotionist which certeinly is in contradiction to himself. 

Let us now go beck to the beginning of this paper end the criteria for 
diagnoeticalty valuable test tasks. The first criterion to revael possible deficlU 
seems to be met in that all the aphasics had some difficulties with the teak, whereas 
the non aphasic patient did not. What remains to be shown is whether the difficult 
sentence (Type J, really can be understood by the average person? The second 
criterion, differentietion between different types of ephesie, has not been met. 
p atiant AK end LA showed exactly the same pattern aa regards understanding but 
their total clinical picture differs widely. 
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This leads to problems with the third criterion. If the task does not differentiate 
between different types of aphasia, it gives no clue shout the origin of the defect 
and hence very little guidance for rehabilitation. Perhaps it is futile to expect that a 
task involving comprehension of "spatial" grammar should differentiate between 
different types of aphasics? The more complex the task the less probable it should 
be to find specific brain correlates to behaviour. 

In order to reveal a true spatial deficit it would be wise to start with simple 
tasks and confine oneself to a greater number of sentences with e.g. comparatives 
and spatial relations. To minimize the effect of very special individual processing 
strategies a large group of patients should be examined. 
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